The shape of a rotating star consisting of equilibrium plasma is considered. The velocity of apsidal rotation of close binary stars (periastron rotation) which depends on the star shapes is calculated. The obtained estimations are in a good agreement with the observation data of the apsidal motion in binary systems.
Introduction
The apsidal motion (periastron rotation) of close binary stars is result of a their non-Keplerian moving which originates from the non-spherical form of stars. This non-sphericity has been produced by a rotation of stars about their axes or by their mutual tidal effect. The second effect is smaller usually and it can be neglected. Following to the traditional approach to explanation of this effect, one needs to suppose the existence of a concentration of mass inside central part of stars. To reach an agreement between the measuring data and calculations, it is usually necessary to assume that the density of substance at the central region of a star is a hundred times more than a mean density of the star [1] .
As it was shown earlier [3] , almost the full mass of a star is concentrated in its plasma core at a permanent density. Therefor the effect of periastron rotation of close binary stars must be reviewed with the account of a change of forms of these star cores.
According to [1] - [2] the ratio of the angular velocity ω of rotation of periastron which is produced by the rotation of a star about its axis with the angular velocity Ω is
where I A and I C are the moments of inertia relatively to principal axes of the ellipsoid. Their difference is
where a and c are the equatorial and polar radii of the star. Thus we have
2 The equilibrium form of the core of a rotating star
In the absence of rotation the equilibrium equation of plasma inside star is [3] γg
where γ,g G , ρ G and E G are the substance density the acceleration of gravitation, gravity-induced density of charge and intensity of gravity-induced electric field (div g G = 4π G γ, div E G = 4πρ G and ρ G = √ Gγ). One can suppose, that at a rotation, under action of a rotational acceleration g Ω , an additional electric charge with density ρ Ω and electric field E Ω can exist, and the equilibrium equation obtains the form:
where
or div E Ω = 4πρ Ω .
We can look for a solution for electric potential in the form
or in Cartesian coordinates
where C Ω is a constant. Thus
and div E Ω = 0 (11) and we obtain the important equations:
Since a centrifugal force must be contra-balanced by the electric force
and
The potential of a positively uniformly charged ball is
The negative charge on the surface of a sphere induces inside the sphere the potential
where accordingly to Eq.(4) Q = √ GM, and M is the mass of the star. Thus the total potential inside the considered star is
Since the electric potential must be equal to zero on the surface of the star, at r = a and r = c
and we obtain the equation which describes the equilibrium form of the core of a rotating star (at a 2 −c 2
3 The angular velocity of the apsidal rotation 
where γ 1 and γ 2 are densities of star cores. The equilibrium density of star cores is known [3] :
where A and Z are the mass number and charge of nuclei of plasma, m p is proton mass, and the Borh radius is
If we introduce the period of ellipsoidal rotation P = 2π Ω and the period of the rotation of periastron U = 2π ω , we obtain from Eq.(21)
(28)
The comparison of the calculated angular velocity of the periastron rotation with observations
Because the substance density (Eq.(23)) is depending approximately on the second power of the nuclear charge, the periastron moving of stars consisting of heavy elements will fall out from the observation as it is very slow. Practically the obtained equation (25) shows that it is possible to observe the periastron rotation of a star consisting of light elements only. The value ξ = Z/[A(Z + 1) 3 ] is equal to 1/8 for hydrogen, 0.0625 for deuterium, 1.85 · 10 −2 for helium. The resulting value of the periastron rotation of double stars will be the sum of separate stars rotation. The possible combinations of a couple and their value of 2 1 ξ i for stars consisting of light elements is shown in There "hn" notation in Table 1 indicates that the second component of the couple consists of heavy elements or it is a dwarf.
The periods U and P are measured for few tens of close binary stars. The data of these measurement is summarized in the Table 2 . In this table U is the period of the periastron rotation in years, P is the period of the orbital rotation in astronomical days. M 1 /M ⊙ and M 2 /M ⊙ are masses of the first and the second star over the solar mass, R 1 /R ⊙ and R 2 /R ⊙ are the first star radius and the second star radius over the solar radius, T 1 and T 2 are the surface temperatures of the first and the second star, a/R ⊙ is the orbital radius of the couple over solar radius. All these data and references was given to us by Dr.Khaliullin K.F. (Sternberg Astronomical Institute) [4] .
One can compare our calculation with the data of these measurements. The distribution of close binary stars on value of (P/U)(P/T ) 2 is shown on Fig.1 in logarithmic scale. The lines mark the values of parameters 2 1 ξ i for different pairs of binary stars. It can be seen that the calculated values the periastron rotation for stars composed by light elements which is summarized in Table 1 are in the good agreement with separate peaks of measured data. It confirms that our approach to interpretation of this effect and is adequate to produce the satisfactory accuracy of estimations.
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